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2. ( 1)
,
, 1. , , 2.
, , 2 ,
$P_{s}$ , $\tau$ $P_{\epsilon L}$
, $\tau_{U}$
, $Q(P_{s}, \tau)$
$Q(P_{\epsilon}, \tau)$ , [3]
$Q(P_{\theta}, \tau)=c(\frac{P_{sL}}{P_{\epsilon}})^{a}(\frac{\tau_{U}+k}{\tau+k})^{-b}$ . (1)









[4] 2 , 1 ,
, 1.
,
, 2. , , 3. ,




) . $\tau_{1U}$ , $\tau_{2U}$
C , $C_{aL}$
, ,
$\tau_{1}$ , $q_{1}(P_{\epsilon}, \tau_{1})$
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$q_{1}(P_{s}, \tau_{1})=G_{1}F(\tau_{1})(\frac{P_{sL}}{P_{s}})^{a}(\frac{\tau_{1U}+k}{\tau_{1}+k})^{-b}$ . (2)
, $F(t)$ $t$ , $\tau_{1}$
, $q_{2}(P_{\epsilon}, C_{a}, \tau_{1}, \tau_{2})$
. $q_{2}(P_{s}, C_{a}, \tau_{1},\tau_{2})=G_{2}\delta\overline{F}(\tau_{1})(\frac{P_{sL}+\dot{C}_{aL}}{P_{s}+C_{\text{ }}})^{a}(\frac{\tau_{2U}-\tau_{1L}}{\tau_{2}-\tau_{1}})^{-b}$ . (3)
, $\overline{F}(\tau_{1})=1-F(\tau_{1})$ $t$ , $\delta$
$\tau_{1}$ ,
(2), (3) , , $Q(P_{\epsilon}, C_{a}, \tau_{1},\tau_{2})$
$Q(P_{\epsilon}, C_{a}, \tau_{1}, \tau_{2})=q_{1}(P_{s},\tau_{1})+q_{2}(P_{s}, C_{a}, \tau_{1}, \tau_{2})$












, $T(>\tau)$ , $S_{\tau}(S_{\tau}=\tau_{2}-\tau_{1})$
(Attraction) $V(C_{a}, S_{r}, T)$ ,






, $\epsilon$ C ,
$S_{\tau}$ , $T$
$\frac{d\alpha(C_{\text{ }})}{dC_{a}}(=\alpha^{l}(C_{a}))<0,$ $\frac{d\beta(S_{\tau})}{dS_{\tau}}(=\beta^{l}(\tau))>0,$ $\frac{d\gamma(T)}{dT}(=\gamma’(T))>0$ . (7)
$\tau_{1}$ , $q_{1}(P_{s}, \tau_{1})$
$q_{1}(P_{s}, \tau_{1})=G_{1}F(\tau_{1})(\frac{P_{sL}}{P_{s}})^{a}(\frac{\tau_{1U}+k}{\tau_{1}+k})^{-b}$ . (8)
$\tau_{1}$ , $q_{2}(P_{\epsilon}, C_{a},\tau_{1},\tau_{2})lh^{\backslash }\lambda$
$q_{2}(P_{\epsilon}, C_{a}, \tau_{1}, \tau_{2})=G_{2}\overline{F}(\tau_{1})\delta(C_{a}, S\tau, T)(\frac{P_{sL}+C_{aL}}{P_{\epsilon}+C_{a}})^{a}(\frac{\tau_{2U}-\tau_{1L}}{\tau_{2}-\tau_{1}})^{-b}$ . (9)
(8), (9) , $Q(P_{\epsilon}, C_{a},\tau_{1}, \tau_{2})$
$Q(P_{s}, C_{a}, \tau_{1}, \tau_{2})$ $=$ $q_{1}(P_{s}, \tau_{1})+q_{2}(P_{s}, C_{a}, \tau_{1}, \tau_{2})$
$=$ $G_{1}F( \tau_{1}).(\frac{P_{\epsilon L}}{P_{s}})^{a}(\frac{\tau_{1U}+k}{\tau_{1}+k})^{-b}$
$+G_{2} \overline{F}\cdot(\tau_{1})\delta(C_{a}, S\tau, T)(\frac{P_{\epsilon L}+C_{aL}}{P_{s}+C_{a}})^{a}(\frac{\tau_{2U}-\tau_{1L}}{\tau_{2}-\tau_{1}})^{-b}$. (10)
, (10) ,
$\frac{\partial Q(P_{\epsilon},C_{a},\tau_{1},\tau_{2})}{\partial C_{a}}$ $=$
$q_{2}(P_{\epsilon},C_{a}, \tau_{1}, \tau_{2})\{\alpha’(C_{a})[1-\delta(C_{a}, S\tau, T)]-\frac{a}{P_{s}+C_{a}}\}<0$ , (11)
$\frac{\partial Q(P_{\epsilon},C_{a},\tau_{1},\tau_{2})}{\partial S_{\tau}}$ $=$ $q_{2}(P_{s}, C_{a}, \tau_{1}, \tau_{2})\{\beta’(S_{\tau})[1-\delta(C_{a}, S\tau,T)]+\frac{b}{S_{\tau}}\}>0$, (12)
$\frac{\partial Q(P_{\epsilon},C_{a},\tau_{1},\tau_{2})}{\partial T}$ $=$ $q_{2}(P_{s}, C_{a}, \tau_{1}, \tau_{2})\{\gamma’(T)[1-\delta(C_{a}, S\tau, T)]\}>0$ . (13)
3 $Q(P_{\epsilon}, C_{a}, \tau_{1}, \tau_{2})$ $C_{a}$
, , $S_{\tau},$ $T$
, (11), (12), (13) , $Q(P_{s}, C_{a}, \tau_{1},\tau_{2})$ ,
. ,
(casel) , C , $S_{\tau}$
$C_{a}< \frac{aS_{r}(1+e^{-V(C_{a},S\tau,T)})}{b+\{b+[\alpha’(C_{a})+\beta’(S_{\tau})]S_{\tau}\}e^{-V(C_{a},S\tau,T)}}-P_{s}$ , (14)
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$(case2)$ , $T$ $S_{\tau}$
$S_{\tau}< \frac{b(1+e^{-V(C_{a},S_{\tau},T)}.)}{[\gamma’(T)-\beta’(S_{\tau})]e^{-V(C_{a},S\tau,T)}’}$ (15)
$(case3)$ , $T$ C















$\tau$ $P_{\text{ }}(\tau)$ , $C_{r}$
$C_{\epsilon}(>C_{r})$ ,
[5] , ,
[6] , $P_{a}(\tau)$ $P_{s}(\tau, T)$
$P_{\text{ }}(\tau)$ $=$ $C_{r}H(\tau)$ , (17)
$P_{\epsilon}(\tau,T)$ $=$ $P_{c}+P_{a}(\tau)-B(\tau,T)$ . (18)

















$Q(\tau,T)$ $=$ $G( \frac{P_{sL}}{P_{s}(\tau,T)})^{a}(\frac{\tau_{U}+k}{\tau+k})^{-b}$




$Q( \tau,T)\{-\frac{a[C_{r}-\zeta(C_{s}-C_{r})B_{U}(\tau)]h(\tau)\overline{U}(\tau,T)}{P_{s}(\tau,T)}+\frac{b}{\tau+k}\}$ , (25)
$\frac{\partial Q(\tau,T)}{\partial T}$ $=Q( \tau,T)[\frac{a\zeta(C_{s}-C_{r})B_{U}(\tau)h(T)\overline{U}(\tau,T)}{P_{s}(\tau,T)}]>0$, (26)
$\frac{\partial Q(\tau,T)}{\partial C_{\epsilon}}$ $=Q( \tau,T)[\frac{a\zeta(H(T)-H(\tau))B_{U}(\tau)\overline{U}(\tau,T)}{P_{\theta}(\tau,T)}]>0$ . (27)
,
$B_{U}(\tau)$ $=P_{c}+P_{a}(\tau)-P_{sL}$ , (28)
$\overline{U}(\tau, T)$ $=$ $1-U(\tau,T)$ , (29)
$\frac{dH(t)}{dt}$ $=h(t)$ . (30)
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(26), (27) , $Q(\tau, T)$ ,
C $\tau$ (25) ,
1. , $Q(\tau,T)$ $\tau$
$C_{s}>1+ \frac{1}{\zeta B_{U}(\tau)}C_{\dot{r}}$ . (31)
2. (31) ,
(a) , $Q(\tau, T)$ $\tau$
$\text{ ^{}e}$ $\text{ _{ }}$
$\frac{b}{\tau+k}>\frac{a[C_{r}-\zeta(C_{s}-C_{r})B_{U}(\tau)]h(\tau)\overline{U}(\tau,T)}{P_{s}(\tau,T)}$ . (32)
(b) (a) , $Q(\tau,T)$ $\tau$
(25), (26), (27) , $Q(\tau,T)$ , $\tau$ .
$T$, C
(casel) , $C_{s}$ $T$
$h(T)$ $>$ $\frac{H(T)-H(\tau)}{C_{s}-C_{r}}$ (33)
(case2) $1.(a)$ ;
. , $\tau$ $T$
$\frac{bP_{s}(\tau,T)}{a(\tau+k)U(\tau,T)}>C_{r}h(\tau)-\zeta B_{U}(\tau)(C_{s}-C_{r})[h(T)+h(\tau)]$ . (34)
. , $\tau$ $C_{\epsilon}$
$\frac{bP_{s}(\tau,T)}{a(\tau+k)U(\tau,T)}<C_{r}h(\tau)-\zeta B_{U}(\tau)[(C_{\epsilon}-C_{r})h(\tau)+H(T)-H(\tau)]$ . (35)
(case3) l.(b) 2.
. , $C_{\epsilon}$ $\tau$
$\frac{bP_{s}(\tau,T)}{a(\tau+k)U(\tau,T)}$ $>$ $C_{r}h(\tau)-\zeta B_{U}(\tau)(C_{\epsilon}-C_{r})[h(T)-h(\tau)]$ . (36)
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. , $T$ $\tau$








, $C$ $(\tau 1,\tau 2, T)$ , ,
,
$D(\tau_{1},\tau_{2}, T)$ $\tau_{1}$ ,
$q_{1}(\tau_{1}, T)$
$q_{1}(\tau_{1},T)$ $=$ $G_{1}F( \tau_{1})\cdot(\frac{P_{L}}{P_{s}(\tau_{1},T)})^{a}(\frac{\tau_{1U}+k}{\tau_{1}+k})^{-b}$
$G_{1}F( \tau_{1})(\frac{P_{L}}{P_{c}+P_{a}(\tau_{1})-B(\tau_{1},T)})^{a}(\frac{\tau_{1U}+k}{\tau_{1}+k}I^{-b}\cdot$ (38)
$\tau_{1}$ , $q_{2}(\tau_{1}, \tau_{2}, T)$
$q_{2}( \tau_{1},\tau_{2},T)=G_{2}\delta\overline{F}(\tau_{1})(\frac{P_{L}+C_{aL}}{P_{s}(\tau_{1},T)+C_{a}(\tau_{1},\tau_{2},T)})^{a}(\frac{\tau_{U}-\tau_{1L}}{\tau_{2}-\tau_{1}})^{-b}$ . (39)
$\tau_{1},$ $\tau_{2}$
$T$ $C_{a}(\tau_{1}, \tau_{2}, T)$
$C_{a}(\tau_{1},\tau_{2},T)=P_{a}(\tau_{1},\tau_{2})+B(\tau,T)-D(\tau_{1},\tau_{2},T)$ . (40)
$D(\tau_{1},\tau_{2}, T)$ , $B(\tau_{1}, T)$ ,
$D(\tau_{1}, \tau_{2},T)$ $=$ [$P_{a}(\tau_{1},$ $\tau_{2})-C$ $L$ ] $L(\tau_{2},T)$ , (41)





(38), (43) , $Q(\tau_{1}, \tau_{2}, T)$
$Q(\tau_{1},\tau_{2},T)$ $=q_{1}(\tau_{1}, T)+q_{2}(\tau_{1},\tau_{2}, T)$
$G_{1}F( \tau_{1})(\frac{P_{L}}{P_{c}+P_{a}(\tau_{1})-B(\tau_{1},T)}I^{a}(\frac{\tau_{1U}+k}{\tau_{1}+k})^{-b}$
$+G_{2} \delta\overline{F}(\tau_{1})(\frac{P_{sL}+C_{ai}}{P_{c}+C_{r}+P_{\text{ }}(\tau_{2})-D(\tau_{1},\tau_{2},T)})^{a}(\frac{\tau_{U}-\tau_{1L}}{\tau_{2}-\tau_{1}})^{-b}$ . (44)
(44) ,
$\frac{\partial Q(\tau_{1},\tau_{2},T)}{\partial\tau_{2}}=$
$q_{2}( \tau_{1},\tau_{2},T)\{-\frac{a[C_{r}-\sigma(C_{\delta}-C_{r})D_{U}(\tau_{1},\tau_{2})]h(\tau_{2})\overline{L}(\tau_{2},T)}{P_{S}(\tau_{1},T)+C_{a}(\tau_{1},\tau_{2},T)}+\frac{b}{\tau_{2}-\tau_{1}}I$ , (45)
$\frac{\partial Q(\tau_{1},\tau_{2},T)}{\partial T}$ $=q_{1}( \tau_{1},T)[\frac{a\zeta(C_{s}-C,)B_{U}(\tau_{1})h(T)\overline{U}(\tau_{1},T)}{P_{s}(\tau_{1},T)}]$
$+q_{2}( \tau_{1},\tau_{2},T)[\frac{a\sigma(C_{s}-C_{r})D_{U}(\tau_{1},\tau_{2})h(T)\overline{L}(\tau_{2},T)}{P_{s}(\tau_{1},T)+C_{\text{ }}(\tau_{1},\tau_{2},T)}]>0$, (46)
$\frac{\partial Q(\tau_{1},\tau_{2},T)}{\partial C_{S}}$ $=q_{1}[ \frac{a\zeta[H(T)-H(\tau_{1})]B_{U}(\tau_{1})\overline{U}(\tau_{1},T)}{P_{s}(\tau_{1},.T)}]$
$+q_{2}( \tau_{1},\tau_{2},T)[\frac{a\sigma[H(T)-H(\tau_{2})]D_{U}(\tau_{1},\tau_{2})\overline{L}(\tau_{2},T)}{P_{s}(\tau_{1},T)+C_{a}(\tau_{1},\tau_{2},T)}]>0$. (47)
,
$D_{U}(\tau_{1},\tau_{2},T)$ $=C_{r}+P_{a}(\tau_{1},\tau_{2})-C_{aL}$ , (48)
$\overline{L}(\tau_{2},T)$ $=e^{-\sigma(C.-C,)[H(T)-H(\tau)]}$ . (49)
(46), (47) , $Q(\tau_{1}, \tau_{2},T)$ $T$ ,
C , (45) ,
1. , $Q(\tau_{1}, \tau_{2}, T)$ $\tau_{2}$
$C_{s}>1+ \frac{1}{\sigma D_{U}(\tau_{1},\tau_{2})}C_{r}$ . (50)
2. (50) ,
(a) , $Q(\tau_{1}, \tau_{2}, T)$ $\ovalbox{\tt\small REJECT}$
$\ovalbox{\tt\small REJECT}>a[C_{r}-\sigma(C_{s}-C_{r})D_{U}(\tau_{1},\tau_{2})]h(\tau_{2})\overline{L}(\tau,T)P_{\theta}(\tau_{1},T)+C_{a}(\tau_{1},\tau_{2},T)\frac{b}{\tau_{2}-\tau_{1}}$ (51)
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(b) (a) , $Q(\tau_{1}, \tau_{2}, T)$
$\tau_{2}$
(45), (46), (47) , $Q(\tau_{1}, \tau_{2}, T)$ ,
$\tau_{2}$ , $T$ , $C_{s}$
(casel) , $C_{s}$ , $T$
$\frac{P_{\epsilon}(\tau_{1},T)}{P_{s}(\tau_{1},T)+C_{\text{ }}(\tau_{1},\tau_{2},T)}<\frac{\zeta B_{U}(\tau_{1})\overline{U}(\tau_{1},T)}{\sigma D_{U}(\tau_{1},\tau_{2})\overline{L}(\tau_{2},T)}$. (52)
,
$I$ $=$ $- \frac{a[C_{r}-\sigma(C_{\epsilon}-C_{r})D_{U}(\tau_{1},\tau_{2})]h(\tau_{2})\overline{L}(\tau_{2},T)}{P_{\epsilon}(\tau_{1},T)+C_{a}(\tau_{1},\tau_{2},T)}+\frac{b}{\tau_{2}-\tau_{1}}$ , (53)
$J$ $=$ $\frac{a\zeta(C_{8}-C_{r})B_{U}(\tau_{1})h(T)\overline{U}(\tau_{1_{f}}T)}{P_{\epsilon}(\tau_{1},T)}$ (54)
$K$ $=$ $\frac{a\sigma(C_{l}-C_{r})D_{U}(\tau_{1},\tau_{2})h(T)\overline{L}(\tau_{2},T)}{P_{s}(\tau_{1},T)+C_{\text{ }}(\tau_{1},\tau_{2},T)}$ (55)
$S$ $=$ $\frac{a\zeta[H(T)-H(\tau_{1})]B_{U}(\tau_{1})\overline{U}(\tau_{1},T)}{P_{s}(\tau_{1},T)}$ (56)
$W$ $=$ $\frac{a\sigma[H(T)-H(\tau_{2})]D_{U}(\tau_{1},\tau_{2})\overline{L}(\tau_{2},T)}{P_{\delta}(\tau_{1},T)+C_{a}(\tau_{1},\tau_{2},T)}$. (57)
(case2) 1. (a)
. , $\tau_{2}$ $T$
$\frac{q_{1}}{q_{2}}<-\frac{I+K}{J}$ . (58)
. , $\tau_{2}$ C
$\frac{q_{2}}{q_{1}}<-\frac{I+S}{W}$ . (59)
(case3) 1. (b), 2.
. , $\tau_{2}$ $T$
$\frac{q_{1}}{q_{2}}<\frac{I-K}{J}$ . (60)
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. , $\tau_{2}$ $C_{s}$
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